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© The invention provides a poryurethane amide segmented copolymer selected from: 

a) a segmented block poryurethane amide (PEUAm) of the fofkmfng repeating unit | 
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wherein R is hexamethylene, 4/jdiphenylnrtethane. toluene, naphmatene, 4.4 # ^ciohexyimetharo 
cyctohexyi. 3.3 -tfmethylphenyl, 33 Klirr«myWiphenylmethane, 4.6'-xyrylene, 33.5^nmethy1cycioriexH 
2^.4^rirnethyi-hexametrn/lerie or p-phenytene, 

R is selected from a linear or branched, unsubstftutad or substituted hydrocarbyl group, the eubstttuents 
being selected from halogen or hydroxy, or 

R' is a bivalent SHR1R2) group, wherein Ri and are identical or different groups selected from 
hydrogen, alkyt, a double bono^contaming hydrocarbyl group, halogen, hydroxy or an aromatic ring- 
containing group, and 
m is a positive integer, 

A is a bivalent saturated or unsaturated. Rnear or branched, substituted or unsubstHuted hydrocarbyl group. 

the substituents being selected from halogen, hydroxy, cyano. carboxy or amino groups; or 

A is an imsubstftuted or substituted aromatic ring-containing group, the substituents being selected from 
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POLYURETHANE-BASED POLYMERIC MATERIALS AND BIOMEDICAL ARTICLES AND PHARMACEUTICAL 

COMPOSITIONS U7TUZJNG THE SAME 

) 

The present invention relates to new and useful poryuremane-oased polymeric materials, derived from 
reacting flexfcte cflol chains wffli dHsocyanates, and chain extencBng the obtained rntermecflate with 
carboxyfic ecid^apped molecules, to methods for the preparation of such porymeric materials and products 
such as biomedical articles derived therefrom. 
5 There is a wide variety of materials which are foreign to the human body and which are used in direct 
contact with its organs, tissues and fluids. These materials are caled Biomateriate. With the development of 
synthetic polymers, approximately one hundred years ago, physicians found available, for the first time, 
materials which were ight strong, relatively inert and eas&y fabricated, for use In a wide range of 
Diomeojcai appecaoons. 

10 The concept of BiocompataxBty relates to the quality of the biological performance of biomateriate. In 
addition to macroscopic function parameters, the interactions developed between the implanted device and 
Rs biological environment, play a crucial rote, tt b now consensual among researchers In the BtomateriaJs 
field, that the term "btocompatibffty' and "bfotogteal performance" have no real meaning, unless they are 
related to a specific application and a given physiological environment A variety of implanted devices now 
is exists addressing needs In such diverse areas as cardiovascular surgery, ophthalmology, dentistry, 
orthopedics and gynecology, each area posing Its own particular biocompatfoiity requirement s. 

Since materials are not unrversa&y biocompatible, the quafity of their Otologics! performance wiD depend 
on the Implantation site and the specificity of the biological conditions under which they ere called upon to 
perform. Nevertheless, and despite the Impressive progress in BtomateriaJs Science, this more advanced 
20 crjnceptuaJ development framework is seldom applied. Btomateriais are stffi being used, Irrespective in most 
cases of the pecutartty end complexities of each clinical application. Furthermore, to date most porymeric 
biomaterfals are substances that were inhiefty developed by industry for general purposes and that found 
their way into the biomedical world. 

Even though current Btomateriais have contnhuted significantly to modem medicine, only a new 
2* generation of devices, based on novel, tailor-made materials, w» permit further progress. They should be 
developed on the premise that the different aspects of their Intended pe rfo r ma nce - functional as we* as 
biological - must be fufly integrated into the design and synthesis processes. This should be achieved by 
bicuuuraUug, at a molecular level, features specfficafly selected for any given biomedical system. 

According to the present invention there Is now provided a novel family of segmented pofyurethanes by 
so applying the approach outlined above. 

Pofyurethanes are one of the most promising and versatile bfomedteal porymers. These dastomerte 
Mock crjpofymers comprise, alternatively, hard and soft segments, and exh&ft a phase segregated 
micrestructure. The interest these materials have awakened stems mainly from their very good mechanical 
properties, especially tensile strength and flex fatigue (J.W. Borates. Pure & AppL Chem. 52, 1851 (1960); 
as B.D. Ratner, in: PhysicochemiceJ Aspects of Polymer Surfaces (KX. Mfttal, Ed.). Plenum Publishing Corp., 
New York. 2. 869 (1883); M. Szycher and V.L Poirier, rnd. Eng. Chemn. Prod. Dev. 22. 588 (1883)) and 
their enchanced rxocompatibflrry (DJ. Lyman. P. Albo, R. Jackson and K. Knutson. Trans. Am. Soc krL 
Organs 23, 2S3 (1877); E.W. MerriH, E.W. Setzman, S. Wan, N. Mahmud, L Kushner, JX Undon and J. 
Cumie. Trans. Am. Soc. Artff . Organs 28, 482 (1 882); E. Nyflas, J. Homed. Mater. Res. Symp. 3, 97 (1 872); 
40 S.R. Hanson, LA Harker. BJ>. Ratner and A.S. Hoffman, J. Lab. Cfin. Med. 85, 188 (1880); J.W. Borates. 
W.S. Pierce, R.E. Baier, AJ=. Leroy and H.J. Donachy. J. Bforned. Mater. Res. 8, 327 (1875)). 

These polymers have been considered for various applications such as the artificial heart arterial 
prostheses, pacemaker leads, wound dressings and catheters (J.W. Borates, Concise Guide to Biomedical 
Porymers, Thomas, Springfield, Illinois (1873)); J.W. Borates and W.S. Pierce, Science 158, 1481 (1867); T. 
46 Koffl. a BurkBtt and J. Feyen, Btomat Med. Dev., Art Org. 1(4), 669 (1873); E. NyBas, US. Patent No. 
3*82^52; PJ. Singh end D. Lederman. Implantable Left Heart Assist Device, Annual Report Contract No. 
N01-HV-Q2813, NHLBK)TB. Bethesda, Maryland (1862). 

However, due to the rather demanding and drverse raquirements biomedical porymers have to comply 
wrm, H has long been recognized that a need exists for new eiastomerte polymers, exhibiting the 
so advantageous properties of strength, ftexfbiBty and extensibility, and Wocompatfbflrty, as defined by any 
given, specific bfomerJcal appScation. This can be EDustrated by the fact that even though poryurethane 
elastomers are known for their relatively satisfactory hemo^coinpatftility. when compared to other materials, 
post-impiantation anticoagulant treatments (e.g. with heparin) are mandatory. 

The chemistry involved in the synthesis of poryurethane elastomers centers around the reactions of the 
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2 OCW-R-NCO + K-COR'^-OH 

6 ^ 

I I 

to H H 

The molecular weight of tWs oSgomertc Intermediate wffl vary wftWn the 1000 to 5000 range, this being 
mainly determined by the length of the soft segment 
76 In the next stage the prepolymer Is chain extended by reacting wfih diamines or effete, and producing 
the high molecular weight poryurethane chain. This second step is illustrated for Diamines, in the foBowing 

j • 

0CN-R-N-C-O-R '-(0-R • )■ -O-C-H-R-HC0 
I 

H H 



0 0 0 0 

I J | I | 

H H H H H H 

Alternatively, the reaction can be performed In one step, but the properties of the polymer obtained are 
sfgnfficantiy inferior to those of Ihe poryurethane synthesized step by step. 

Tr»ermoplastic elastomers are polymers characterized by rubber-like elasticity, even though they are not 
covatemty crossOnked (LRG. Tretoar, Rubber Chem. Technol 47(3). 625 ft 974)). These macrornolecules 
consist of glassy or crystaiine hard blocks, dispersed In an amorphous matrix composed maWy by flexfcle 
soft segments. The unique feature of these polymers is that the macromoiecular chains comprise two 
segments, which are chemically incompatible at service temperature. The positive heat of mixing char- 
acteristic of these segmented copolymers, Is the driving force promoting phase separation processes. The 
fundamental mechanical function of fte flexible segments b to provide the elastic response to the polymeric 
system. The hard blocks, on the other hand, create sites for secondary interrnolecular bonding, terming 
generaly wei defined domains: from a mechanical point of view, the hard domains act as. rmrttactioneJ 
physical crossinks and reinforcing fillers. 

The two-phase rnlcrostructure, typical of most poryurethane e la stomer s . Is accountable for their 
improved mechanical characteristics, most Importantly, their high strength and enhanced flex-fatigue 
properties. The behavior of these matncas under mechanical 

size, concentra ti on and internal cohesive strength of the hard domains AoWJonaJ factors are the abftty of 
the segments to become oriented under external toad and their crystafifeabf Sty with strain (S.L Aoarwal, 
RA LMgni, LF. Marker and TJ. Dudek, in Btocfc and Graft Copofyrners (J J. Burke and V. Weiss, Eds.) 
Syracuse University Press. Syracuse, N.Y. 157 (1073); TX. Smith. Porym. Set Phys^ 12, 1625 (1974). 
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to 



is 



the preparation of such polymeric materials and products such as biomedical articles derived therefrom 
Thus the present invention provides synthetic polymers having unique and desirable properties. 

PreSent inventon P"" 1 * 8 P^wethans-based polymers from which can be 
n«nutectured biomedical articles such as sutures, ligatures, wound and bum dressings, membranes, 
catheters, oesophageal prostheses, vascular grafts, irrtra-aortte balloons, pacemaker leads, tracheal pro* 

3^. ■ be " 00n8, P0SS8SSin9 *" ***** charecteristtes of ftexbifity. strength, biocom- 

pa^andsteriBrab^ 

ftadbte chains, most preferably po*y(aJkytene glycols) of various molecular weights, with different 
o^cya^. and incorporating dtauboxyfic adds as a new type of chain extender into the polymeric 
tectoorw to produce segmented copolymers possessing increased ftexibfSty and strength and exhfbftjna 
enhanced bfocornpatibffity. The ability shown by the amide groups, produced by the reaction lietweenZ 
feocyanate and carboxySc functional**, to form strong Irrtermotecuiar hydrogen bonds. restZto ml 
developed ham domains and. In aim. In polymeric materials displaying Improved mechanics* orooLlkl 

theoor^uent partiat douMe bond nature of the C-M Orskag^ is an mMitiortal advantaa^buar feature o( the 
^ prOVk,8<L A """*** « P°^"«thene backbone, were devetopXmo^Tportarrtr^ 

^T^ r ^ a V^ ase wOreBatten and Improved mechanical properties. The new polyurethane-baseA 
twd bond *"**>**> a conjugated system with the ankle groups, substantia* 

o^pohmi«fcin8inx.tto 

polymer. Therefore, the polyurethene chains can serve as the basic scaffold for more compter polymeric 
Wns. incorporating motocutea bearing biological relevance. Furthermore, since ^3Zb 
ss Interface very m uch determines the overaB performance of the biomedical device, the potential for specific 
sutece-taOoring Is an additional built-in feature of these novel materials, not available with the potyurethanes 
of trx> prior art Thus. gUded by biological criteria derived from their specific clinical use. fheTpoNmors 
J^jurfeoe^^ 

so Thus according to the present invention there are now provided pofyurethane-amlcles selected from; 
a) a segmented Node potyurethane amide (PEUAm) of the following repeating unit [I] 

0 0 0 0 

* -F(R'^)„-C^^(A) B J!4l-R-l*Xo-?- 

I I |I' J . 
H H H H 

* V *!5!L.? ^• h f tamethytene - 4 . 4 '^Phenyfmethane. toluene, naphthalene. 4.4'-dk*clohexytm8thane. 

a^^meteyMipher^ethane. 4.6-xytylene, 3^JSn^Sctoh«yl 

His selected from a linear or branched, unsubstftuted or substituted hydrocarbyf group, said substftuents 
being selected from halogen or hydroxy, or 

45 ® b * V8lent SKRlRa) 9roup » whoreto Ri «* Rj are identical or different groups selected from 

l* )ubte bora*^orrtaln^ hydrocarbyf group, halogen, hydroxy or an aromatic ring- 
contasnng group, and 

m Is a positive Integer. 

A fe a brvatent saturated or imsaturated, linear or bratiched, substftuted or uj^substftuted rrydrocarbyt group, 
so saw substrtuertte being selected from halogen, hydroxy, cyano. carboxy or arnlno groups; o7^^ 

A is an unsubstftuted or substituted aromatic ringsxirrtalrtng group, said substftuents befog selected from 
natogen, hydroxy, cyano. carboxy or amino groups, and 
n Is zero or a positive Integer; 

b) a segmented block poryurethane amide of the following repeating unft pi) 
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TO 



75 



2 0CrKCH 2 ) 6 -NC0 + H0-{(CH 2 ) 4 ^J B .H 

0 0 
0CN-(CH 2 )g-rJ^ 

H H 

wherein m is a positive integer. 

AddHfonal cffisocyanates used are 4,4'^fiphenytmemane, toluene, rophtaiene, 4.4'^dohexyimethane 
c^dobexyl, 3,3 <Jimethylphenyl, 3,3 KlimBthyWiphenytrnethane, 4,e'-xytytene. 3^^trimethyk^ckihexy1 # 
^^me^hy^exan^e^h)^ end p-phenylene, or other short molecules capped by two dSsocyanate 
compounds of the above formula. Additional dihydroxy compounds mat can be used include various pory- 
(aflcytene glycol) chains such as poryethylene glycol and potypropytene glycol of different molecular 
weights, and also ethylene glycol; 1,3-propanedlol; 1.4-butaneolol; 1,5-perrtanecfiol; l^hexaneolol; 1,7- 
heptanecfiol; 1,8-octanecfid; 1,9-nonanedlol; 1.10-oecanediol; 1,1lHmdecanedfor; 1,12-dodecenediol; 1 13- 
tnttecanedfor; 1,14-tetradecanedk)l; 1,15-penta*K*rwdk* 1,1frhexadecfinedSoi; oxaaKphatfc cfiote dte- 
rnineoTol. hydros-terminated porydimethyl siloxane polymers and copolymers, fluorfnated pofyether pjycote 
and poly(butad]ene, hydruxyl terminated}. 

The reaction is carried out In dry solvents such as tetrahydmfuran or dimethytformamide. 
^hthe next stage, the polymers of this invention are obtained by chain extencfing the preporymer by 
reacting the isocyanate groups of the isocyartate-termtoated trfbtock with a compound selected from a 
group consisting of carboxyHc acid-capped chain extenders. Thus e. g. the invention provides coporyrnenc 
chafos, as exempted for HDI and PTMO. of the foOcrwmg repeating unft 

0 0 0 0 

H H H 

where the Isocyanate-terminated tribtock copolymers has been chain extended by compounds of the 



HOOO<A).-COOH 
as previously defined. 

DicarboxyHc add compounds useful to the synthesis of polymers by the above method Include oxalic 
acid; maionte acid; succinic acid; 2>dirr»ethylsuccinfc add; gfofaric add; 3^<firnethylglutarlc acid; adipic 
acid; 3-methytedrpic add; pirneftc acid; suberic odd; azetaic acid; sebacic add; 1>fxmanec6carboxylc acid; 
1.10-decaneojcartxxxyttc add; 1,11 hjtkJ ecaneolcartwxytic add; 1,12^fodecanedfoarboxylic add; 1,13- 
trWecanedicarboxyic acid; 1,14-tetradecanedk»boxyfc acid; 1,15-peVrtadecanedlcarboxyfc acid; 1.16-bex- 
adecanedicarboxyBc acid; maJeic acid; tnms-beta^romuconic acid; tumeric add: digrycoUc acid; 33 - 
oxyolpropionlc add; 4,4 -oxydibutirfc acid; 5,5'-oxydrvateric acid; 6,6-oxydfcaprofc add; W'-oxydteprOc 
acid; &Kxxaundecanoic acid; 5-oxaazetafc acid; 5-oxasebacic add; 5-oxaundecanoic acid; 5-oxadodecanotc 
add; 5,oxatetradecanenoic acid; 5-oxahexadecanolc ad d; 6-oxadodecaneoloic add; 6-crotncJecanedfcvc 
add; 6-oxapentBdecanedfofc add; 6-oxar«p4adecBnedidc add; 7Kwapemadecanecfioic acid; 1(Xw- 
ancfiadecanedioic add and otter OKa-atphalfc dicarboxyfc acids; phtaflc acid; lsoprrta*c acid; twphthafc 
and other aromatic dtearboxyte acids; 1^<ydobutai)6<Scarboxylc acid; 1.4-cyck^exanedcarboxy^ acid; 
pohr^utadiene, carboxyl terminated), poty(oxyaJkytene, carboxyl terminated); caxboxy-ended poJycftnethyt 
sOaxane polymers and copotymers and halogen, hydroxy, amino or cyano-contairting dicarboxyfic adds. 

Thus in a first aspect of the present invention there is now provided bfomedfeaf articles comprised ot 
a segmented block poryurethene amide (PEUAm) of the following repealing unft fT) 
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methacryiate) chains, amtno-termfnated polyethylene oxide chains, hexadecane or octaaecane chains, 
poly)amido-amine) chains or from biodegradable chains selected from potygtycofic add. poiyactic acid or 
pcxyethylene QtycoUpotyactic acid block cccoryniers. 

to these preferred embodiments the grafted chains perform as spacers for Wncfng btotogfcaly active 

5 molecules selected from erizymes. anfibfoocs and anti-thrornbooenfc agents, onto the surface and/or buft of 
the polymeric system. Thus in preferred embodiments of the present invention X and Y are the same or 
cfifferent and each is a bkxtegradabry porygrycoBc acid, porytectic acid or polyethylene grycd^lactic add 
block copofymer, temporarily bound to a bfotogfcafly active molecule selected from an enzyme, antfcfctfc. 
hormone, or anti-mromcogenfc agent whereby the system performs as a controled defivery system. 

io The polyurethanes of formuia [II] comprise unsaturated chain extenders of the general formula PHI 
HOOCKB^^CrHDJbCOOH Dl 

wherein B and D are each an unsubstituted or substituted aromatic ring-containing group, said subsfituents 
being selected from halogen, cyano, carboxy or amino groups wherein B and D can be the same or 
different, and 

is a and b are identical or cfifferent and are each 0 or 1. 

The molecules grafted onto the active double bond introduced into the poryurethene backbone via the 
incorporation of an unsaturated dicarboxyBc add, such as rnateic acid or fumarfc ackJ. differ substantia^ as 
a function of the specific cfinfcal appfication of the porymeric system. 

Various reactions were used to derfvatee the basic pofyurBthene matrices. Preferred examples of these 

20 reactions are the foflowing: 

(1) grafting of active monomers onto the double bond, via a conventional addition polymerization mecha- 
nism, and <2) nucleophfBc attack of appropriate agents <e.g. amines) on MichaeMype substrates, such as 
the poryurethene otefirtic double bond, which is conjugated wfft, and activated by efectrcoeoatfve unsatu- 
rated moities. The derfvatization off the porymeric matrix can be exempted by the grafting of 2- 

* hydrcxyethyl rnethacrytate (HEMA) for the first type of reaction, and by the eddffion of amfr**-terminated 
pdyettytene oxide chains, for the second type of reaction, dearly, these reactions may result, not only in 
grafting pendant groups onto the backbone, but also crossKnked matrices may be generated. Whether a 
thermoplastic or a thermoset system Is obtained, wffl depend on the functionality, the molecular weight and 
ftexi bm |y ^ A** gifting molecule, as we> as on several experimental parameters. Further examples of 

ao the derfvatization of the system, useful In the Invention may advantageously comprise, among others, 
epaxydation, rrydroylatlon and halogenation reactions. 

As indicated hereinbefore the polymers of the Invention find advantageous utWty In the manufacture of 
biomedical articles and pharmaceutical compositions as is known in the art of polymers In Ivfng systems. 
Thus, the present invention also provides biomedical articles inducing a suture or Bgature, particularly in 

35 the < f rm °* fiexft)te monofilaments, a suture in the form of a needle and a suture combination, a surgical ctip 
or staple, a surgical prosthesis, a vascular graft, wound and bum coverings, membranes, catheters, 
oesophageal prostheses, Irrtra-aortic baJoons, pacemaker leads, tracheal prostheses and irrtra-gastric bal- 
loons, textile structures, coupfings, tubes, supports, pins, screws or other forms of support Yet further 
objects of this invention include a self-supporting Km, hoflow tube, beads or gel, containing a uniformly 

40 dispersed drug for controlled continuous administration, manufactured from polymers of the present 
invention. 

The porymeric materials of this invention can be fabricated into alms and frers by melt extrusion. The 
polymers of the present invention are also useful in the manufacture of cast endfcr extruded films and 
molded solid surgical Bids and biomecfical devices. The ooryrners are mert extruded through a spinneret In 
46 a conventional manner to for one or more filaments which are subsequently drawn about three to six times 
in order to achieve molecular orientation and Improve tensile properties. The resulting oriented filaments 
have good tensile and dry knot strength and good In vivo strength retention. To further improve olnxmsfonaJ 
stabffity and tensile strength retention, the oriented filaments may be subjected to an annealing treatment 
by heating them at various temperatures for different time periods, whfle preventing the filaments from 
60 rneasureble shrinking. 

Fabrics comprising porymeric materials of this irwerttion. alone or In corrtbination with other polymers, 
have been developed by textile and norHaxttie techniques. Murbcornponenf fabrics, woven, knitted, felted, 
adhesfvery united or otherwise, cornprising at least two Different ooryrners. at least one of mem accorrJng to 
the present invention, were prepared. Also fabric tubes having separate strands of bicomponent materials or 
59 strands of two separate components, wherein at least one Is according to the invention, were produced. A 
coated fabric, comprising a substantially continuous sheet of a second material or materials was prepared 
by hot melt coating. A coating from a solvent system or with coating rolls; the base fabric of which may be 
wholly rton-absorbable although it may contain an absorbable component were produced. 
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Exampte 7: Preparation of PEUAm comprising HDt/P r TMG200(Vteebacic add 

The procedure of example 1 was followed using 1.01 gr (5 mmote) sebacic add, to obtain the tffle 
compound. 



Example B: Preparation of PEUAm comprising HDI^T4GgQ0(Vrnatete acid 

compwna\° CedUrB ^ 1 WW foBowod °- 58 9^ (5 rnmole) maleic add, to obtain the title 



Example ft Preparation of poty(amldo-amfne)-grafted PEUAm comprising HDl/PTMG2(Xl/rM>leic add 

The procedure of example 1 was followed using 0.56 gr (Smmote) maleic acid, to obtain the basic 
pdyuremene backbone. Then. 2 grams PEUAm were placed In a 125 ml flask fitted with a magnetic stirrer, 
together ***** 20 ml tetrahydrofuran (THF). The mixture was stirred for 24 hours, until the polymer was 
completely dissolved, and a dear and homogeneous solution was obtained. 1.6 rnmole porrfamkfc-arnine) 
and 10 ml methanol were added to the polymer solution, and the addition reaction was conducted, with 
continuous stirring, for 24 hours at room temperature. Next, the grafted polymer was casted on a glass 
plate, and the solvent was allowed to slowly evaporate at room temperature. Then, the polymeric film was 
repeatedly rinsed in water and finally dried at 50 °C under vacuum, urrffl constant weight was obtained. 

Some properties of the block copolymers produced accortflng to the above examples, ere set forth in 
Table L 



BcampjelO: Preparation of pory(amkx>amine) surface grafted on PEUAm comprisng HDj/PTMG2 000 
maleic acxi — — — — — — — ^— • 



The procedure of example 1 was fofiowed using 058 gr (5 rnmole) maleic add, to obtain the basic 
polyurethene backbone. Samples (20 mm x 10 mm x 026 mm) were cut from f9ms casted from 10% 
polymer solutions in THF. and immersed in a water-memand (2:1). 0.3% weight solution of the pdy(arnkx>- 
arnine). The reaction was conducted at 45 °C for 24 hours, when maxfanum addition to the double bond was 
attained. Then, the polymeric film was repeatedly rinsed in water and finally dried at 50 °C under vacuum 
unto constant weight was obtained. 



Exampte 11: Preparation of p(HEMA)-grafted PEUAm comprising HDI/PTMQ2(X)Qmialefc acid 

The pr ocedure of example 1 was fofiowed using 0.58 gr (5 rnmole) maleic acid, to obtain the basic 
rjolyurethene backbone. Then, 2.45 grams PEUAm were placed in a flask together with 250 ml 
tetrahydrofuran (THF). The mixture was stirred for 24 hours, until the polymer was completely dissolved, 
and a clear and homogeneous solution was obtained. 13 rnmole 2-bydroxyethyt methocryfate containing 
1% weight bezoyf peroxide as the initiator of the free radical additional mechanism, were added to the 
polymer solution, and the reaction was conducted for 24 hours at 68 °C. Next the grafted polymer was 
casted on a glass plate, and the solvent was allowed to slowly evaporate at room temperature. Then, the 
polymeric film was repeatedly rinsed in acetone and finally dried at 50 °C under vacuum, until constant 
weight was obtained. 
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8 I » 8 r 

-[^R^^^'^CBj^H^CD)^ HRN C-O-j- 
H H X Y H H 

wherein R Is hexamemytene, 4,4 # Kfiph8nytmethan8, toluene, naphthalene, 4,4'-<Jk^clohexylmethane. 
cyctohexyl 3^'-<&nethytphenyl. S^'^fimethylKfiphenytmethane. 4^-xyiytene, 3^^-trimelhytcyclohexyl. 
2^4-frimettiyHwxamethytene or r>phenylene, 

R' is selected from a linear or branched, unsubstttuted or substituted hydrocarbyl group, said substftutents 
being selected from halogen or hydroxy, or 

Rba bivalent SHR1R2) group, wherein Ri and R2 are identical or different groups selected from 
hydrogen, afcyt, a double borKJ-contairOng hydrocarbyl group, halogen, hydroxy or an aromatic ring- 
containing group, and 
m Is a positive Integer and 

B and D are each a bivalent saturated or unsaturated, linear or branche d , unsubstttuted or substituted 
hydrocarbyl group, said substttuents being selected tan halogen, hydroxy, cyano, carboxy or amino 
groups, or 

B and D are each an unsubstttuted or substituted aromatic ring-containing group, said substftuents being 
selected from halogen, cyano, carboxy or amino groups wherein B and D can be the same or afferent and 
a and bare identical or drffererrt and are each 0 or 1. and 

X and Y are identical or different grafted substttuents, usually bearing biomedical relevance. 

2. A poryurethane amide segmented copolymer useful for the manufacture of biomecfcaJ articles, 
having a general repeating unit [I] ; 



W-R-W-L(A) -C- N R H I 



(A) n ~C- N R H G-0-]- 
i fc Hi 



wherein R is hexamethylene, 4,4'joTr^rrylmethBne, toluene, naphthateoe, 4,4 # -dk^clohexylrnethane, 
cyctohaxyi, 3.3 ^Broethyiphenyt, a.a'^lmetrryNfiphenyimetrffi^ 4,6-xyrylene. 3^tdrnemyk^rdohexyt, 
2^,4-trimethyH)exame<rty1en8 or p-pherryiene, 

R' Is selected from a inear or branched, unsubstttuted or substituted hydrocarbyi group, said substftuents 
being selected from halogen or rrydroxy, or 

R' is a bivalent SKR1R2) group, wherein Ri and Rs are identical or different groups selected from 
hydrogen, aflcyt, a double bond-containing hydrocarbyl group, halogen, hydroxy or an aromatic ring- 
containing group, and 
m Is a positive integer, 

A is a. bivalent saturated or unsaturated, inear or branched, substituted or unsubstttuted hydrocarbyl group. 

safcJ substttuents being selected from halogen, hydroxy, cyano, carboxy or amino groups, or 

A is an unsubstttuted or substituted aromatic ring-corrtaWng group, said substftuents being selected from 

halogen, hydroxy, cyano. carboxy or amino groups, and 

n Is zero or a positive integer. 

3- A poryurethane amide segmented copolymer useful for the manufacture of btomedfcat articles, 
having a general repeating unit [U] 

b) a segmented block poryurethane of the following repealing unit HO 

0 fj 0 0 



;^R.|^-(B) a ^CH.(D) b -C-rJ-fi 
H H X Y H 
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catheter, a vascular graft oesophageal prosthesis, intnwortfc balloon, pacemaker lead, tracheal prosthesis 
physical or biotogfcal support screw or pin. where at least one of the components of each of said articles la 
a polymer as claimed In cterm 1. 

18. A compound vascular prosthesis comprising a polymer or polymers as claimed in claim 1. 

20. A compound vascular prosthesis comprising a component selected from pofyelhyiene terephthalate, 
poryether esters, potydimethyf sfloxane polymers or copolymers, bfcxtegradabte poryether esters and a 
polymer or pofymers as claimed in claim 1. 

21. A selectrvery bMegradable vascutar prosthesis comprising an absorbaUe cornportem m the form of 
biodegradable poryether esters and a polymer or polymers as claimed In claim 1. 

22. A selectively biodegradable vascular prosthesis manufactured by textile and non-textile techntaues 
comprising polymers as claimed in claim 1. 

23. A wound or bum dressing comprising a polymer or polymers as claimed In claim 1. 

24. A selectively biodegradable wound or bum dressing comprising an absorbable component selected 
from bkxJegradabte poryether esters anc| a polymer or poiymers as claimed In darm 1. 

25. A Pharmaceutical composition comprising a serf-supporting film, hoOow fiber, beads or gel. 
manufactured from a pofyurethane amide segmented ccpofymer or copolymers as claimed in claim 1 and 
containing a uniformly dispersed drug contained therein. 

26. A prtarmaceuticaf composition comprising a seK-supporting fSm, hollow fiber, beads or gel, 
manufactured from a pofyurethane amide segmented copolymer or coporyrners as claimed in claim 1(b) 
and a drug grafted to the pofyurethene amide backbone via a spacer selected among bkxJegradabte 
polymeric r * * ~ 
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